Inhibition of neutrophil spreading during adhesion to fibronectin reveals formation of long tubulovesicular cell extensions (cytonemes).
Human neutrophils developed long thin tubulovesicular extensions (cytonemes) upon adhesion to fibronectin-coated substrata, when spreading was blocked. We observed extension formation when neutrophils were plated to fibronectin-coated substrata in Na(+)-free extracellular medium or in the presence of drugs capable of inhibiting spreading: 4-bromophenacyl bromide, N-ethylmaleimide, 7-chloro-4-nitrobenz-2-oxa-1,3-diazole, and cytochalasin D. Addition of Na(+) ions or washing of inhibitors restored neutrophil spreading. Phase-contrast and scanning electron microscopy revealed two types of extensions: (1) highly dynamic, flexible tubulovesicular extensions with unattached tips 0.2-0.4 microm in diameter, which can achieve 70-80 microm in length during 20 min, and (2) thinner straight extensions with flattened tips, which were formed in the presence of phorbol 12-myristate 13-acetate and connected cells to substratum or to the neighboring cells several cell diameters away. The latter may have derived from the former through tension after attachment of the tips. Spreading and extension formation may represent two states of the cell adhesive and communicative mechanism.